Lack of exacerbation of neurodegeneration in a double transgenic mouse model of mutant LRRK2 and tau.
LRRK2 (leucine-rich repeat kinase) mutations constitute the most common cause of familial Parkinson's disease (PD). Microtubule-associated protein tau mutations cause a group of neurodegenerative diseases termed tauopathies. Genome-wide association studies show that, after α-synuclein, polymorphisms in the tau gene have the second strongest genetic association with PD. In a proportion of PD patients with LRRK2 mutations, and in several transgenic animal models of LRRK2, tau hyperphosphorylation and aggregation, rather than α-synuclein aggregation, are the most prominent neuropathologic findings. To further examine the relationship between LRRK2 and tau, we crossed LRRK2 R1441G BAC transgenic mice (Mus musculus) with tau P301S mutant transgenic mice and characterized their behavioral, neuropathological and biochemical phenotypes. We found that the combination of the two mutations does not increase tau hyperphosphorylation or aggregation nor does it exacerbate the behavioral and pathological deficits previously described in the tau P301S mice. The double-mutant mice had no shortening of lifespan and no worsening of motor or memory deficits. There was no increase in the aggregation of tau or α-synuclein. Dopaminergic neuron cell counts and striatal levels of dopamine and its metabolites were unaltered. There was no exacerbation of cell loss, microgliosis or astrogliosis in multiple brain regions. These results suggest that LRRK2 and tau do not interact to exacerbate behavioral, biochemical or pathological abnormalities in neurodegeneration and that LRRK2 and tau exert their pathogenic effects through independent mechanisms.